Biochemical basis of the beta-glucuronidase gene defect causing canine mucopolysaccharidosis VII.
Mucopolysaccharidosis type VII (MPS VII), or Sly syndrome, is an autosomal recessive lysosomal storage disorder resulting from the deficiency in the activity of the enzyme beta-glucuronidase (GUSB). To characterize the biochemical and molecular defect in GUSB-deficient MPS VII dogs, we have measured lysosomal enzyme activities, analyzed distribution of glycosaminoglycans (GAGs), and estimated the size and abundance of the GUSB gene product at the mRNA and protein level in normal, homozygous affected, and heterozygous carrier retinal pigment epithelium (RPE) samples. Compared to normal, only 2-5% and 40-60% of GUSB activity was detected in the affected and the carrier samples, respectively. The decrease in GUSB activity resulted in storage of GAGs predominantly heparan sulfate and chondroitin sulfate. A slight increase in storage of GAGs was also observed in the carrier sample. Northern blot analysis of affected and carrier RPE samples detected a 2.4 kb GUSB transcript similar in size and abundance to that of normal controls. In western blot analysis using anti-human GUSB antibody, three bands of size 78, 56, and 38 kDa were detected in normal samples, which were present at lower intensity in the carrier RPE samples and absent in the MPS VII-affected RPE samples. These results suggest that the mutant GUSB gene causes a posttranscriptional defect and produces an unstable protein.